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^ #7l ^-E] A>o]g iL^S]iiL-I- DLL°1 7flAl^cf. # 7 ) ^ ^>°]# 

71 ^ A>oj^ i^sj^t ^ti)^ DLL-e: #7] ^B) ^] o) E ^HAlJ^ofl -g-^>«^ 7l§ # 
^ A}o]^-g- i^^- - olo ££i Aj- 7 } DLL^r 50% ^E) Afolfl- £-i=. # ^aJ 

£ 3 
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^0030032557 2003/10/23 

^ a>o]^ jy.^^. ^ oil- ^wl^Rr ^l9i^7l^-H{Duty cycle 
correction circuit of delay locked loop and the delay locked loop having the duty cycle 
correction circuit} 

£ 2^r ttfs. M-B)-\El=f. 

£ 3^r £ 2<H1 Aj-Ol^. ^.^5)^0) s]^5Ll- ufBl-^cf. 

^9!^7l ^ioll ^-tb 3J-°S, Jit} ^cHl^M)^ ^E] A>oi5( duty cycled ^r&) eflolH 
(duty rate)!- ^M'S ^ ^ ^V^m ii^Sl^- ^ <#7] ^E) a>o]^ Ji^S.* ^y]e> 
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<7> c£*yq o. s> ^l^-^7l^-H(Delay Locked Loop; DLDfe Q^-S-^-t] ^sjfe £\ 

^J5}1, ^"71 ^Jf #^A]Sofl ^7l^ vfl^ ^A]7)^ ^Ojcf. 

av 7 ) Al^Efl^ 2]* A}-g-Srfe fee] ^1 HLfe «K£*ll 2--T- 

^I^(DRAM)^ z\]o)b] ^<^fe ^4=1 ^l^e] ' SRAM ' °1 

<9> DDR (Double Date Rate)7l#£- v\}3.£\ Aj^efl^ cfl^^ IMM^l JflsM 7fl#£]^c|-. 

^71 las] Al^^^. #^a]3to} ^6\}x) ^ ^RHl^l* a}-^^. °1 ^4- ^ 
aJs^ -^E] A>o]^( duty C ycle)£r 3.^^ Al^ofl^ eH^ 1 ^(timing margin)* 

3^3. -R-^l ^ 9X^ ^A*V ^7> ^Jtf. 
<io> ^, ifl*. #^a]^^ A>ol^o] ^^1 50%§ ^l^>xl 8£fe ^-f, 50%-^ 

711 3fe ^-H-^^^ ^Eife uflisl Al^Eflcq Bfolnj p}^^. 7j l}. ttj-^ 

*3 (process), ^(voltage) ^ ^(temperature)^ #sHl ^ ^B] A>ol^-oi sfl^ 

^}7) 3)*}cr\ ^]7> ^A^>7fl ^, DLL^ A>-g-£lfe -El A}o}^- ^ $ ^ ^ 

^^ai^oi -Ell- H^rfe sl^olcf. 
<n> 5- IS: ^Hfl^ ^l^-^7l^oi H-E+\E4. £ 1* %2,f>}# , DLL (100)^ DLL 

^(110), tH^(l30) 31 Tr^l Aj-o]^. ^.^5)S(150)# ^•t.RVt^. 

<12> DLL S<>|(110)fe DLL 21 ^j^^ol -*f^-°.3 3]^- M ^3l(ECLK)^ ^^J^VJl, 21^- #©1 

^(ECLKH f7l« i^l «- #^a]^ (ICLK)1 . ^^tq-. 
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^0030032557 #^ <£t\: 2003/10/23 

*Wl30)Tr *\S. i=Hr7fl3 <y^Eil-(i31, 133, 135,..., 137)* ^ 

til5>ZL, i^^f #^Jl(ICLK)l- *1 si *8 #5H!Jl«XK) Si #J± 7l§ #^^1^(CLKB) 

^^HH \ie] ^3**1 w>sf £o] <?]^Ei(i31)^ ^^^<a-(VDD)4 ^^^«a-(VSS)A>oH} 
PMOS H^M^eKPI) ^ ^140^ NMOS B^l^Ei (Nl)S. ^^cf. u)- 
^^1 ^1^^-1-(133, 135,..., 137)^^ <£v]b\ (131)^1 ^2:<4 -§^<5}i}. ZLBlJI 7)^ 

#=HdJ:(CLK)sf #j£^<y 7l§ #^H]Jl(CLKB)1- iHg^Rr ^^HH *}^<s}-tf 

> zv oitHE^(l31, 133, 135,..., 137)5] PMOS H^l^El (PI) ^ NMOS H^l^o] *fl^ 

7l§ #^^1:(CLK/CLKB)* ^ 

ZL&IM- ^-^ (process), ^(voltage) ^ temperature)^ ^Sj-ofl tt|-E)- 7 1§ 

#^J:1:(CLK/CLKB)^ ^E] A>ol^o] ^^}t\] 50%7\ Qjl 45% 5E^r 55%7> E)^ ^-f ( 

°1* oflE^} ^^-'Sr th}.), -3I^¥ ^lS-e] A]^Efl^ ^o^J p].^^. ^-^1^1 

°l e d £-*fl» *M^V7l iflsH -n-E] A>o]^ ^3^(150)^ ^ 7}^ 
(CLK/CLKB)* ^E} ^i±(DCC/DCCB)S ^«r*r^, ^fE) ^^.(DCC/DCCB)!- DLL^^ 

(110)^. n^}^. DLL^<H(H0)^ ^E| ^.H^ ^(DCC/DCCBHl -§-^H ^-¥- # 

^Jl(ICLK)^ ^E] A>ol^o] ^^-*}-7fl 50%S. SjS.-^ S^tr^f. 
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> ZLeiM- ^ a>o]^- ^.^^3.(150)^ DLL(100)°1 ^*J-*Kr -f-<& ^^VS-S, 50% 

^ ^V°]#* ^ 7]§ #^Jl#(CLK/CLKBW #3 tH5Kl30)af ^fEj a>o]^ 
3.(150)3 #:£. ^*H1 cq^c*} IHJ 5)^*1, £ - a>o]^ iL^ 35. (150) 3 ^-^M nlnl§]- 

jl tH ^(130)^ ^5L^o] <qsH ^sq^-i- + o^^. 

^3 oflei7} iHJs^ ^-71 ^-E] oflei7> #^ ^3l(l30Hl 

1^3 3^*1 , SL^r A>o]^ 2) 5( 150H1 3 *M ^3 3 tt*1 ^ ^Tfl £-^75}*] ^<5> 

♦ 

A o V 7l ^ ofle^ ^^o]^. 4, olc^L ^#0] XH^ A>ol^- 

£- ^ ^71 ^E] A>o]^ Ji^5)3L-i- ^ti]^ DLL* Xl^Kr 

^7l 7)#^ J^^ll- ^5>7l *1<3 ^71^-H^l ^B] Aj-O]^ Ji^s]^ XI 1^3^ 

XI 2 0 ^^1S Zj-Z}- ^ 7l^ #^1-* ^^J7 ( fisfoj 

XU*}^ ^ Xl2*}-^ ^ #3*Rr ^71; #7l XU*1~§- XI 

l^=A>oloj] ^#£1 Jl XH^Jl-M ^7l XI 1^ #3#3 #7l XI li^ 

= 5. Xll^i^S]^; A o V 7| Xl2^ Xl2^ = A>olo]l JI # 7 ] XH^l 

S#<H1 -g^sH A oM Xl2^ #^<a^l #Jl-I- #71 XI 2^ = 5. #4^Rr Xl2*}^s]5; #71 

Xllic^-21- ^l^Al-oH ^^JL #7l XI l^Sl *i#*Rr Xll7-]#-a-y ; #71 Xl2ic 

H-fi)- #71 ^^l^^AVol^] ^^S)J7 #7l Xl2LcJEi<2] ^V* 7-1 #*>fe Xl27"l#^; ^ cfl-§-£] 
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20030032557 #^ <^7}: 2003/10/23 

fe- ^$\% 4°]^^) -S-^H #7l ^ #7l *fl2*|#-fi-bi 

Ai#£}^ <£-§• *H*Rr ^cH^Sl- ^-wltl-cf. 

<22> #71 ^1^^ S. 9J #71 *\}2&&3i\3. Zj-Z]-^ >fl°lH3. j7 , # 7 J ^1^#-^ 

^4 #?1 *fl2*]#-R-^ 4^ MOSH^^l^EiS ^#^4. 

<23> #71 7l^^ 4^11- ^"#*>7l *\<£J§-7) t 5 -j A Jit ^*>3. #71 ^ 

-¥■ M^lJL^l ^7)s) 't^Rr DLL ia<H; #7l uflJf tH3j^*H 

^ 7l§ #^Kf Hl^l; ^ #71 ^ 7)^ ^El A>ol§o| 

*>°H1 #-§"*Rf ±^2) ^El Sfl o] B ^<H#«^- lH9*Hr ^ ^ 

sis.; ^ #71 ^l^*>7l ^ ^H^lJLfrt- ^-71 ^ ^H^lsl-^- 

#71 ^El A>oll- ^.^slSS. ^H#^. IH^S* ^l^, #71 DLLirH^ #71 

^ 3HB ^H^^ofl #71 #^#Jro} -Hi AHft il^fVrf. 

<24> ^ ^3}"#S1 ^ ^oj ^X\6\] ojfH ^#5^ ^r3* ^ 

§1 olSfl^l Jfl^Hfe ti>^-3] *V ^AHl-i. aflA^i- $J=L £ ^ ^ ^ 5L^cHl 7 ] 7 fl 

<25> ol*>, £^^r t25f^j h>^^. ^aHI* ^f-o.^.*] , 

#^1*1 ^^^-cf. s.^^ «. 7 fls. q-El-uflcj-. 

<26> £ 2^ £ ^AHH 4= ^o^jifLHOJ l-^-^l- £ 21- 

^l^-&7l^H(200)^ DLLSol(210), #3 «1 ^1 (130) , ^ Afo]^ ti^4)5.(230) ^ ^H#^ 
^315.(250)1- ^l^-. 
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<27> DLL 3^(210)^ 3) if #^^1^(ECLK)« ^]*>JI, ^ #^^lS(ECLK)ofl ^7)^ ifl^- 

#^^(ICLK)* ^3t!-cf. #2^sl(l30)^r iflJf #^Jl(ICLK)-I- tH^^a} ^ 7l§ # 
^^S#(CLK/CLKB)# lH§ia-i=K 

<28> ^-te] a}o}^ 5.(230)^ ^ 71^ #^^lSl-(CLK/CLKB)^^ ^f-B) A>ol^-^) 

^-§-*Rr ^<2] SLB.^ ^-B] eflolH ^H^Jll- (DCC/DCCB)-!- 

<29> *1H>0J: ^^5)5.(250)^ ^H^lSlKUP, DN, CNTL1 , CNTL2 CNTLN)* t 

^S^l-Jl, °1#(UP, DN> CNTLl CNTL2 , CNTLN)* ^B] s\ S.(230) S. 

<30> ^-e] A>ol^ i^S|s.(230)^ ^$\$ *)H^1:§:-&(UP, DN, CNTLl, CNTL2, CNTLN)^^ 

<3i> DLL^^(210)^ 2*<m .2.^3!* ^f-B] eflolH ^H^lJ:-i-( DCC/DCCB)^ -§-#*H tfl 

-T- #^J:(ICLK)£] ^-El a>o]^ a.^*Vcf. afe].^ ^ eflo]E ^H^J:l-(DCC/DCCB)£r ^f- 

<32> £ 3^r £ 2^] ^fE] Aj-Ol^ t^S^o] ^1 3 <?1 S) sLSL^r M-E^t*. H 3* ^> 

S*>^, ^B] tL^3\£.(230)^ ^71(231), #^3^(233), *RMW(235) ^ # 

<33> ^ ^ 7 i(23i)^ NMOS B^fl^l^Ei(Nll)^ 7flo]H(ol*l- ' ^1^ o]^\ *Vc{-. )£_ <y 

#^Jl(CLK) ^ NMOS H^^1^B](N13)^ 7flolH(^^> , ^2 < y^^: , o]^> ^-cj-js. 
A o V iL 7)^ #^S(CLKB)1- ol^(CLK/CLKB)Sl ^Mf ^§>J1 ( ^#=1 

^ #^^l«^r ^]1*H§- (ND6) ^ *1]2*1~^ #^^"(ND7)A5. ^ . 
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<34> 3^313.(233)^ ^l^^S-CTGl) ^ »12^^S.(TG2)1- *11 1*1^3) S.CTG1) 

*r PMOS H^^1^(P29) ^ NMOS H^N^e] (N47)S *fl2*i^3]^(TG2)^ PMOS H^fi 

*l^Ei(P33) ^ NMOS H^^]^eKN51)S. 

< 35 > ^ll^i^S] 5.(TG1)^ #^(ND6):4 ^1^= (ND8)^>ol^l ^^Jl, 

JL#(CAP_ON, CAP_0NB)«fl -g-^>^ ^oM *Hl*># #3#(ND6)£] 3*)^* #7l 

*fll^=(ND8)5. ^#*Vcf. 

<36> /H]2^5lS.(TG2)^ ^12^ #^^(ND7)4 *fl2^2= (ND9)a>°H ^^U, *1H4! 

«(CAP_0N, CAP.ONBH] -g-^V^ #7l *fl2*>-g- #3#(ND7)^ 3: ( ofl 3 ^^-)* #7l af|2 

lcJ=(ND9)3. ^l^Ai^-^CCAP.ON, CAP_0NB)^r ^^91 ^5.^°}^}. 

<37> 7UMfbK235)£: ^lll^^-a-^(N55) % ^|2^^-fr^(N57)-fr ^wj^rf. afll^-frbi (N55) 

£ ^ll^=(ND8)sf ^^1^^-(VSS)a>o16|1 ^-7] ^li^jELCNDS)^ 

^^-n-^(N55)^ NMOS H€*1^3. ^^t}. 
<38> ^2^^-^-^(N57)^r ^12^^.(ND9)2]- ^ *1 ^(VSS^H ofl <#7] ^12^^(ND9)^ 

^^>» ^^-^Vcf. *il2*i ^-ft-^(N57)£- NMOS H^l^s ^£tK 
<39> 3^MH33(237)^ ^-§-51^7 i^4J *iH^]JLl:(UP, DN, CNTL1, CNTL2 , CNTLN)°fl 

*M *fll7-HM}-^(N55Hl *\ #3 ^ ^ ^2^^^( N57 )oil *\ ^Vs] ^ 

<40> BSH^]iEl(N59)^ i^E=(NDl)sq- inJELCNDlO^Hofl 3^t£)j1, 4£-*lH^l:£. (DN)^r H$ 

*1^(N59)S] ?ti°]H3. H^1^E|(N61)^ ic.E.(ND2)fif (ND10)a>°H1 
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<4i> 4£-*)H*!:3l(DN)^ ^4 efl^lHl- #^a\7]7] ^^Al^ojj!, «a-»HAi^(up)^. 

^?4 ^olH* &7}X\w]7] fl^r *lH^lJl°14. 4£-*lH^l:£(DN)4 ^-^1^a]s(up)^ 

%^444 ^ 3°1 4^444. 

<42> H*a4^4*(N63, N69)^r 4^5. 3^4:2, H314^4#(N65 ( N71)£r 3^4-2. 

, H$4^4l-(N67, N73)£: 4^ 3^4. ZL^JI 4 ^ *1H^]Jl(CNTL1, CNTL2 , CNTLN) 
cfl-§-4^ 2=^4^4^63, N65, N67)4 7iHH3. <^€4. ^(VIAS)^: 4 2=31 

4^Ei(N69, N71, N73)4 7flolJ=S. <y*N44. 
<43> yj. ^314^4^63, N65, N67)4 *fl^ zjol tfl ^ s.*. 2 N (444 4^)-°^. # 

4€ 5U4. 444 B$*]^E|(N67H * B$4^Ei (N63H1 JLi^ 4^4 2^ 

wfl7> £4. 

<44> £ 2 * £ 3* 42:4^ 4^71^4 ^E] A]-o)# ^44^(230)4 ^4^§- 

4^4 £4. -f-Sd, 4* ^-4(231)4 ^434 ^4°fl 44<*1 -M^^ ^4. 

<45> DLL =l4(210)5L-?-El #^4 wVol^^ 44(VIAS)<>1 '44' efl^S. l^s^^, 4^ ^ 

^^-i- 4^ NM0S B^4^E-)#(N15, N17, N19) ^ PM0SS€4^E^(PH, P13, P15H 
4-^ SIM, 4* ^4(231)^ ^444. 

<46> S£L *fl4^l5L(NAPB)7 r <^o]> NM0S2=<S4^E| (N21)7> 

, i^E.(ND5)4 44^ 4-^4 NM0S J=^^iE-H-(N21, N19)# -f^H 3*1 44(VSS)il=L #- 
4£44. 4"4 ic.Ei(ND5)4 44°1 3444(VSS)il5L #-4£^tHl 44 PMOS^ 7^44 
(P17) ^ 442= 4 4 (current mirror) 4^ PM0S H^4^4#(P19, P21, P23)44£- • 

4-£- €4. 
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<47> zislJl, zj- t^(NDl ^ ND2)s] ^oj-^. ^ #^l-(CLK/CLKB)Sl #e|H ofej- £ 

(on)/i^(off)S|fe NMOS H*a*li£KNll, N13)£] ^z}<Hl <2}sfl #^cf. z| tJE. 

(ND1 3l ND2)^ ^ PMOS 3.^}^](P2l 3l P23)# -f-*H *Hl*l-f- #^ 

(ND6) ^ *1]2*1"§- #=m(ND7)ilS. #^4. 

<48> ojufl, ^ #b^!-(ND6 g ND7)^ 'SH' gfl^ ^ #^#£r *MdS^ ^H^l 

J:(CAP_0N)°fl €-8:^ NMOS H^^]^E1€-(N27, N29, N39, N41)-g- **fl 3 *] ^(VSS)-^ 

3. ^(current pass)7}- ^^s)<H efl^S. wpgtf. #7] 

(ND6 3? ND7)^ •S.-f' efl^^ z>^ ^^1 ^^(VSS)^-S T^B 3fli7f 

£.3. T^flB PMOS B3I*liEl«-(P13 «J P15, P15 ^ P23)^- ^}<*j 

£#(VDDH '*M' ^3. a>^cf. 

<49> v\o)o]^ #<g-(viAS)°l '^ol-olji, SLB. *1H^]Jl(NAPB)7}- 'SH' 0 ^, 4^) 

B^J^lJi(PW_RESET)7> '3.^-'*] , zf 71^ (CLK/CLKB)^ z* ^ 

(ND6 31 ND7)^S. 

<50> a>ol<>|i 3l<g-(VIAS)°l '^ol'olji, ^]^A]^( NA PB) ^ ^ *1H^]J: 

(CAP_0N)7> 'S.^-'o}j L) sj.^) ^^a]^(pw_RESET)7> 'SH'ol ^o_ ; ^3 (N21)7> 

Jl PMOS B31*1^BKP25)7> €-^r S]°-3, i^E.(ND5)^ ' f>}°] ' 3. ^cf. tcj-e}- 

A i PMOS^ 7i2flAlEKP17)^ oje^ PMOS H^^]^E^#(pii, P13, Pl5)z}z}-£. 

<5i> zv NMOS H^]^e1(N27, N29, N39, N41)fe ^-^.H^H.^ ^^-7] (231) -^z]-^- 

«l*^s}-€i=f. zl&Izl o]nfl , ^ #^t=KND6, ND7)-8: PMOS (P27)°fl ^ 
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<52> *lH^3L(CAP_0N)^r A NM0SB^^1^B](N47 ) N51)£] 7\]o]E. ^ ^ PMOSH^^Ei 

( P31, P35)^l TllolHS. <y §J £) :el , ^ ^H^CCAP.ONB)^ 4 NMOS B3!*]^bKN49, 

N53)Sl TflolH ^ pmos H^H^1^E^(P29, P33)2) A NMOS B^l^Bi 

(N49, N53) ^ ^ PMOS B^1^(P31, P35)^ ^afl^Ei* 

<53> 1*1^3] ^(TGl)-cr ^ll^^l^l-CCAP.ON, CAP.ONBH] -g-^M *fll*l-f- #^#(ND6) 

41JL» ^12^e| El] °1 H ^1^a]^(DCCB)S^ >fllicH.(ND8)S. ^I^^i, »l2^^S.(TG2)^- 
^ ^H^3L!-(CAP_0N, CAP_0NB)<i -g-^H ^]2^ #^(ND7)^ ^fll^-B] 3H;e 

<54> *Htff-Ej eflolB ^H^CDCC)^ /H12^E] 3HH ^l<H<0:£(DCCB)*} o Hfe ^H^M ^*fl 

-*7l JLH^^r ^3 *Hti ^^^4. ^ ^>o]^ol 50%<y ^-f , ^-71 

-S-H-^xr <3(zero)°l^. 

<55> ^11^^- -fi-^(N55)£- ^llii^(ND8)^ #<5}-I- ±^ *1#*S> *R V ^., -fi-^ 

(N57)^r ^)]2ii^(ND9)^ ^o> ^^-^rf. 

<56> i 4^ £ 2*11 ^H^lS ^--^SlS.^ M-El-^cf. ^^(2501)^ ^^^1^ 

(VCC)^ ^H.(2503)A>o]oil ^sqji, A H€^liEK2505, 2507)^ ii=(2503)^ 

(VSS)^H AA ^^s1ji ( -yjr(VCCHB)^ H^^1^E^(2505)^ ;HHB5. °J ^ 5] Jl , 

^l^Ei(2509)^ H^^1^E1(2507)^ T^MBS. 

<57> OR 7lHB(2513)^ ^^£^(2509)^ #^a]Jl ^ #^#-f-(2511)2l #^JL-I- =7^1 *Kz, 

fcsl^^>Jl, =L <£D:^^*\ ^-^M^Jl(UP, JE^ DN, CTRL1, CTRL2, CTRLN))# ^ 
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^ #^€*(2511)^r #^HlJl(CLK)°ll -S-^H ^^^(D)^-S ^^^S(IN)« 

<58> £ 2 ifl*l £ 4# %^s>^ , 71^#bj-(CLK) ^ tfJi 7l§l-^(CLKB)^ ^E) *M#<>1 

50%°lJi, +$]^ ^l^Al^-i-CDN, UP, CNTL1, CNTL2 , CNTLNH S.^- «1 ^-f PMOS 

B^^l^Ei(P221)S i^r *MKI2)4 PMOS H^l^Ei (P23)3. *=fe £fKI6)^ ^-^s>°. 
*fll*HM}-^(N55) ^ 2)12*1 #-fi-^(N57H] *|#^ ^*>s] j§-o_^cl 
<59> ifl^j ^j^AiJi-i-CDN, UP, CNTL1, CNTL2, CNTLN)°1 2.^ a] ^-f , PMOS B^fl 

*1^(P13H1 = 3^KlP2)$r 12}- ^o} X^^cf. 

<60> ]J /P2 = 71 + 72 

<6i> ^ ^1^A]^(DN, UP, CNTL1, CNTL2, CNTLN)^ <>)§><*} 7l§#i* 

(CLK) £ 7l^#eJ-(CLKB)<q ^E] *M§o] zj-zj- 50%*1 , l*i #-fr^ (N55) ^ *f|2*l 

#-frbi(N57W 7^^ ^s>^ ^ ^«J*}-*1 ^ 5U^. 

<62> ^^cfl, tf-gr-^HAi^CDN) ^ ifl^ ^l^^lS-l-CCNTLl, CNTL2, CNTLN)^°1H ^<^£ 

*>M-^ *)H^]Jl7> 1-^5)- Sl^r ^-f, PMOS H3M^Ei(P13Hl JlJ^ *Hr(IP2)fe ^*H4 2Sf 

<63> 2] 77>2 = 711 +712 +72 

<64> <^7}*\ 111^ NM0S H^^1^E^(N59)^S * ^i^-o] jl ; H2^ NM0S B^^iBj 
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<65> ^*vai ^ IP2 ui ^*vai 2 ^ ip 2 ^ f-^^JL, 111 I12fe %H V ^*KELS PMOS H 

^^1^eKP221)^ ^=( I2 )^ ^-i*l-cf. u}-eM ^1^^- -B-^(N55)°fl ^Sjif- ^^>^ 

6 <M ^5[£i , ^e] eflolB aiM^l-CDCC, DCCB)A}-ol^ ^.s^i^ igs^t)-. 

<66> tcj.sj.Ai ^-^M^IJKUP)^ A *)H^lJl(CNTLl, CNTL2 , CNTLN)^ s^-ofl 2}ii>}d\ 

<H4l3l(DN) 21- ^ ^H^lsCCNTLl, CNTL2, CNTLN)^ s^-ofl ^H, ^1^ 

#^(N55) ^ ^2^ ^H^(N59H ^^tt ^*>^ ^ *H^g- 

^ ^ Si*}. 

<67> ttj-giA} ^e] Aj-ol-^ 5.(230)1- ^wl^Kr DLL(200HH ^E] ojje^V ^s]^ 

^-f , 7l§ #^A!Jr(CLK)<>] -E] Aj-o]^^ #^^3](130) ^/S^ ^ Afo] # i^S|5.(230) 

<HH ^MS^^r ^ °\)£\o\) ^^f7fl ^^HMl 50%!- SHr^K 
<68> ^ £ A)^ ^ ^A] <^]l- %Vj7^ ^sjojcn^ ol^ o\)X\qo] 7j\o]) 

7>^>4^ 3"§- °l*fl^ 4^1 , 7l#^ il tt^^r 

<69> a>2f ^O] -El A>o]^ Ji^5]S.l- ^Hl^ DLL^H ^B) ofl a] 7 > 

^4-, DLL ^ ^-7} DLL-g- ^w]*Kr Al^Efloj ^^^(debugging)^^ ^ 

<70> S*V, l^ofl ttf^- ^-E] A>o]^ ^jsjsf ^-ti^Rr DLL-cr ^E] M>ol#^- -g-oJ^Tll 
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^0030032557 #^ <|}*>: 2003/10/23 
[*<J^S- 1] 

4 l 0 ^^ £ all 2°^ra°.3. 7}§ ^*>ZL, 

A o v 7l ^11^ ^l^ = A>ol6fl alH-ilJ:*^ -g-#*M #7] all 1*1- 

^>7l afliv^c^ ^^l^^-AH^l ^#51^ ^71 aflli^ELSl ^*>» 7^}^ afll^^-^; 
[3^* 2] 

91°]*], <#7] Al^^S. ^ ^"71 A2$.^3\S- AA^r 7\]o)^sL ^S)^r 
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^0030032557 2003/10/23 
3] 

#^*J:£« #7] #^aJJi°11 ^ 7 )^ ^ tej^if #<«*Hr DLL 

3.°] ; 

#7i -^-h] a>oi^- #^*V^ *)HaJJ: ^H^s-i- ^l^M, 
i^^r 5] 

*fl l^^m £ 2^^^.9-S. ^ #71 7l§ <^41*fclL, ^ 

^a^jrs.^ *«2*># f^^£ zj-z}- #^*Kr #^-71; 

#71 ^1*>* *l)lic£.A><>H ^ 4*331 ^HAl^S-ofl -§-#fjH #71 afll*} 
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^0030032557 #^ <^7}: 2003/10/23 

^12^ #7l *l]2iiJ=3. #^Rr ^2^i^5] 

^7] ^12^-E-S]- a o V71 I^^M^ #71 *fl2^i=^ ^*>» T^Hf >H2^ 
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